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(54) A resin molding machine with release film 

(57) A resin moulding machine includes moulding 
dies (10a, 10b) having moulding sections including cav- 
ities (21), the moulding dies (10a, 10b) being capable of 
clamping a member (20) to be moulded. A pot (12) pres- 
surizes and sends resin melt to the cavities (21), while a 
fixing mechanism fixes release film (30), which is capa- 
ble of easily peeling off from the moulding dies (10a. 
10b) and from the resin for moulding, on inner faces of 
the moulding sections and clamping faces by sucking 
air. 
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Description 

The present invention relates to a resin molding 
machine, a method of resin molding and release film for 
the machine and the method. s 

A conventional transfer molding machine Is shown 
in Fig. 44. In the conventional machine, a member to be 
molded is clamped by an upper die 10a and a lower die 
10b. then resin is filled into cavities to mold the member 
to be molded. The resin sent from a pot 12 directly con- 
tacts inner faces of molding sections of the dies 1 0a and 
10b, a runner and a gate, so the dies 10a and 10b must 
have enough abrasion-proof ability and durability. The 
molding dies 1 0a and 1 0b are usually made of steel and 
heat treatment, surface treatment, etc. are executed. 

In the conventional molding machine, solidified 
resin is stuck in the molding sections, etc., so there are 
provided ejector pins in the molding dies. And to remove 
the solidified resin on the molding dies, a cleaning step 
is required for each molding work. 

Generally, thermosetting resin, e.g., epoxy resin, 
phenolic resin, is used. Thus, the molding dies must be 
heated to prescribed temperature, so that there are 
heaters in base sections of the molding dies. In the con- 
ventional molding machine, the resin directly contacts 
the molding dies as described above, heat can be 
directly exchanged between the resin and the dies, so 
that resin solidification can be accelerated and molding 
cyde time can be shortened. 

However, the molding dies must have prescribed 
durability, so it is difficult to machine a hard material so 
as to make the dies. Furthermore, the ejector pins must 
be assembled in the dies, so the dies must have a com- 
plex structure. Due to the hard material and the complex 
structure, it is difficult to make the molding dies. 

tt would be desirable to be able to provide a resin 
molding machine having molding dies, which have sim- 
ple structures and which can be easily made, and to 
provide a method of resin molding using release film, 
which is capable of employing various materials as a 
material for the molding dies, and the release film for the 
method and the machine. 

According to one aspect of the present invention 
there is provided a resin molding machine conprising: 
molding dies having molding sections including 
cavities, the molding dies being capable of clamping a 
member to be molded; 

a pot for pressurizing resin melt to send the same 
to the cavities; and 

a fixing mechanism for fixing release film, which so 
is capable of easily peeling off from the molding dies 
and resin for molding, on inner faces of the molding sec- 
tions and clamping faces, which are peripheral faces of 
the molding sections, the fixing mechanism fixing the 
release film by sucking air. ss 

The resin molding machine may further comprises 
an air sucking mechanism for sucking air, and the fixing 
mechanism may comprises: a sucking air path whose 
one end is opened in the clamping end, and whose the 



other end is connected to the air sucking mechanism; 
and a cavity air path whose one end is opened in the 
molding section, and whose the other end is connected 
to the air sucking mechanism. 

In the resin molding machine, the cavities may be 
formed by fitting cavity pieces in attachment holes, 
which are formed in base sections of the molding dies, 
and the cavity air path may be a gap between an inner 
face of the attachment hole and an outer side face of the 
cavity piece. 

In frie resin molding machine, the molding sections 
may be made of a material whose heat conductivity is 
different from that of base sections of the molding dies, 
and the molding sections may be fitted in the base sec- 
tions. And the cavity pieces may be made of a material 
whose heat conductivity is different from that of the 
base sections of the molding dies. 

And the resin molding machine may further com- 
prises a stopper block being provided to one of the 
molding dies, the stopper block defining a separation 
between the molding dies when the molding dies clam 
the member to be molded. In this case, precise molding 
can be executed. 

Secondarily, the a resin molding machine of the 
present invention comprises: 

molding dies having molding sections including 
cavities, the molding dies being capable of clamping a 
member to be molded; 

a pot for pressurizing resin melt to send the same 
to the cavities; 

sucking means for sucking the member to be 
molded to fix, the sucking means being provided in one 
of the molding dies; and 

a fixing mechanism for fixing release film, which 
is capable of easily peeling off from the molding dies 
and resin for molding, on inner faces of the molding sec- 
tions and clamping faces, which are peripheral faces of 
the molding sections, the fixing mechanism being pro- 
vided in one of the molding dies which is the opposite 
die to the die having the sucking means, the fixing 
mechanism fixing the release film by sucking air. By this 
structure, one side-molded products can be molded 
easily 

In the resin molding machine, an inner shape of the 
pot may be formed into a female-tapered shape in which 
diameter is made greater toward front open end. 
whereby wrapped resin can be easily supplied into the 
pot. 

According to a further aspect of the present inven- 
tion, there is provided a method of resin molding com- 
prising the steps of: 

clamping a member to be molded by molding 
dies having molding sections including cavities; 

pressurizing resin melt by a pot so as to send the 
resin to the cavities; 

fixing release film, which is capable of easily 
peeling off from the molding dies and resin for molding, 
on inner faces of the molding sections and clamping 
faces.which are peripheral faces of the molding see- 
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tions, by a fixing mechanism for fixing the release film by 
sucking air; and 

clamping the member to be molded by the mold- 
ing dies together with the release film. 

In the method, resin supplied into the pot may be s 
tightly wrapped with wrapping film, and an edge of the 
wrapping film, which is overflowed from the pot. is over- 
lapped with an edge of the release film in a resin path 
connecting the pot and the cavity, whereby sticking resin 
onto the dies can be prevented. io 

And the edge of the wrapping film, which has been 
set in the pot, may be coincided with a border between 
the cavity and a gate, whereby sticking resin onto the 
molded product can be prevented. 

Further, in the method, the member to be molded is 
may be a dam-barless lead frame. And the member to 
be molded may be a lead frame having a gate window, 
which is an opening section corresponding to a gate. 

The release film of the present invention, which is 
fixed on inner faces of molding sections of molding dies 20 
and clamping faces thereof, which are peripheral faces 
of the molding sections, by sucking air, 
characterized in that, 

a transferring layer, which is capable of being 
transferred onto a surface of resin molded, is provided 2$ 
on a surface of the release film. 

Embodiments of the present invention will now be 
described by way of examples and with reference to the 
accompanying drawings, in which: 

30 

Fig. 1 is a sectional view of a resin molding machine 
of First Embodiment; 

Fig. 2 is an explanation view showing planar 
arrangement of cavity pieces of a molding die. 
release film, etc.; ss 
Fig. 3 is an explanation view showing arrangement 
of wrapped resin, a member to be molded and the 
release film; 

Fig. 4 is a perspective view of the wrapped resin; 

Fig. 5 is an explanation view showing a method of 40 

setting the wrapping resin into the molding die by a 

jig: 

Fig. 6 is an explanation view showing a sucking 
hole in a lower die; 

Fig. 7 is a sectional view showing a state of sticking 45 
resin onto a lead frame; 

Fig. 8 is an explanation view showing arrangement 
of wrapping film having an extended section; 
Fig. 9 is an explanation view showing arrangement 
of wrapping film having no extended section; so 
Fig. 1 0 is a sectional view an upper die and a lower 
die having gates respectively; 
Fig. 1 1 A is a plan view showing a state of assem- 
bling the cavity piece; 

Fig. 11 B is a sectional view showing a state of ss 
assembling the cavity piece; 
Fig. 12A is a plan view showing a state of assem- 
bling the cavity piece; 



Fig. 12B is a sectional view showing a state of 
assembling the cavity piece; 
Rg. 13A is a plan view showing a state of assem- 
bling the cavity piece; 

Fig. 138 is a sectional view showing a state of 
assembling the cavity piece; 
Fig. 14A is a plan view showing a state of assem- 
bling the cavity piece; 

Fig. 14B is a sectonal view showing a state of 
assembling the cavity piece; 
Fig. 15A is a plan view showing a state of assem- 
bling the cavity piece; 

Fig. 15B is a sectional view showing a state of 
assembling the cavity piece; 
Fig. 16A is a plan view showing a molding die in 
which one end of a cavity air path is opened at a 
position separate away from one corner of the cav- 
ity, at which a gate is connected; 
Fig. 16b is a sectional view showing a molding die 
in which one end of a cavity air path is opened at a 
position separate away from one corner of the cav- 
ity, at which a gate is connected; 
Fig. 17A is a plan view showing a molding die in 
which one end of a cavity air path is opened at a 
center of the cavity, wherein the release film is 
sucked: 

Fig. 1 78 is a sectional view showing a molding die 
in which one end of a cavity air path is opened at a 
center of the cavity, wherein the release film is 
sucked; 

Fig. ISA is a plan view showing a state of filling 
resin into the cavity; 

Fig. 188 is a plan view showing a state of filling 

resin into the cavity of the conventional machine; 

Fig. 19A is a sectional view showing a method of 

assembling the cavity piece; 

Fig. 198 is a sectional view showing a method of 

assembling the cavity piece; 

Fig. 20 is an sectional view showing a method of 

assembling the cavity piece; 

Fig. 21 A is a plan view showing an integrated type 

molding die; 

Fig. 218 is a sectional view showing the integrated 
type molding die; 

Fig. 22 is a graph showing action of the release film; 
Fig. 23 is an explanation view showing a resin 
molding method using the release film having fine 
holes; 

Fig. 24 is a sectional view of the molding dies in 
which members, whose heat conductivity is differ- 
ent from that of the molding dies, are assembled; 
Fig. 25 is a sectional view of the molding machine in 
which gates are provided in the upper die; 
Fig. 26 is a plan view of the release film having a 
transferring layer; 

Fig. 27 is a sectional view showing a molding 
method using the release film having the transfer- 
ring layer; 
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Fig. 28 is a sectional view showing a molding 

method using BGA as the transferring layer; 

Fig. 29 is an explanation view showing a molding 

method for a dam-barless lead frame; 

Fig. 30 is a sectional view showing a pot and a 

plunger; 

Fig. 31 is a sectional view showing a state of filling 
the resin into the cavities; 

Fig. 32 is a sectional view showing another pot and 
plunger; 

Fig. 33 is a sectional view showing a state of filling 
the resin into the cavities; 

Fig. 34 is a sectional view showing another plunger; 
Fig. 35 is a sectional view of a one side molding 
machine; 

Fig. 36 is a sectional view of an upper die of the one 
side molding machine; 

Fig. 37 is an explanation view showing planar 
arrangement of sucking air paths in the upper die of 
the one side molding machine; 
Fig. 38 is an explanation view showing a method of 
setting a substrate and the release film onto the die; 
Fig. 39 is an explanation view showing a method of 
setting the substrate and the release film onto the 
die; 

Fig. 40 is an explanation view showing a method of 
setting the substrate and the release film onto the 

die; 

Fig. 41 is a sectional view showing a state of clos- 
ing the molding dies; 

Fig. 42 is a sectional view showing another state of 
closing the molding dies; 

Fig. 43 is a sectional view of a molding machine for 
chip-size packages; and 

Fig. 44 is a sectional view of the conventional resin 
molding machine. 

(First Embodiment) 

Fig. 1 shows a resin molding machine using release 
film of First Embodiment. In Fig. 1 . the left side of the 
center line shows a state of clamping a lead frame 20, 
which is a member to be molded; the right side thereof 
shows a state of filling resin into a cavity 21 . 

An upper die 1 0a and a lower die 1 0b have cavities. 
In the present embodiment, bottoms of the cavities are 
formed by fitting cavity pieces 22a and 22b in the dies 
10a and 10b. Base sections of the dies 10a and 10b are 
made of steel; the cavity pieces 22a and 22b are made 
of a material having high heat conductivity, e.g.. copper, 
aluminum. The cavity pieces 22a and 22b, of course, 
may be made of steel. 

Fig. 2 shows arrangement of the cavity pieces 22b 
in the lower die 10b. The cavity pieces 22b are formed 
like blocks. Through-holes for fitting the cavity pieces 
22a and 22b are bored in the base sections of the mold- 
ing dies 10a and 10b. The cavity pieces 22a and 22b 
are respectively inserted in the through-holes, and they 
are fixed to plates 24a and 24b by screws. 
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There is provided a cull piece 26 in the upper die 
10a. The cull piece 26 is made of a material different 
from the base section of the upper die 10a. The cull 
piece 26 is positioned to face a pot 1 2. The cull piece 26 

5 is fixed to the plate 24a. The cull piece 26 too may be 
made of the material having high heat conductivity, e.g., 
copper, aluminum. 

Since the cavity pieces 22a and 22b and the cull 
piece 26 are made of the material having high heat con- 

10 ductivity, heat exchange between resin filled in the cavi- 
ties and the molding dies 10a and 1 0b can be effectively 
executed, so that resin solidification can be accelerated. 

To heat the dies 10a and 10b, the dies 10a and 10b 
are fixed to the plate 24a and 24b together with heat 

15 block 25a and 25b in which heaters 28 are provided. In 
the present embodiment, heaters 23 are further pro- 
vided in the cavity pieces 22a and 22b and the cull piece 
26, with this structure, the cavity pieces 22a and 22b 
and the cull piece 26 can be heated effectively Thermo- 

20 sensors, e.g., thermocouple, thermostats, are pro- 
vided to the heaters or the pieces 22a, 22b and 26. 

Generally, copper and aluminum cannot be used for 
the molding dies. But. by using release film, they can be 
used for the molding dies other than the base sections. 

25 In the method of resin molding using the release film, 
parts of the molding dies in which resin directly contacts 
the molding dies are covered with the release film to 
prevent the resin from contacting the molding dies. 
In the present embodiment, the resin molding is 

30 executed by the steps of: feeding a sheet of the release 
film onto parting faces of the dies 10a and 10b so as to 
cover molding sections of the dies 10a and 10b; setting 
a member to be molded on the die 10b; clamping the 
member to be molded by the dies 10a and 10b; and fill- 

35 ing the resin melt into the cavities to mold. After mold- 
ing, the molded product is taken out independently or 
together with the release film by a proper mechanism. 

The release film is required to resist molding tem- 
perature of the dies. And it is also required to be easily 

40 peeled off from the dies and the molded products. Thus. 
FEP sheet film, glass cloth in which fluoric resin is 
impregnated, PET sheet film. ETFE sheet film, polyvi- 
nylidene chloride, etc. can be employed as the release 
film. 

45 In the left slide of Fig. 1, a lead frame 20, which is 

the member to be molded, is clamped by the upper die 

10a and the lower die 10b. 

Generally, in the molding method using the release 

film, the release film is set for each molding work. A 
so method of setting the release film 30 of the present 

embodiment will be explained. 

A sheet of the release film 30 is formed into a belt 

shape which has prescribed width for covering over the 

molding sections of the dies 10a and 10b. The release 
55 film 30 is sucked to fix on clamping faces, which are 

peripheral faces of the molding sections, of the dies. 

The release film 30 is formed not to interfere with guide 

pins 23. which locate the lead frame 20 at prescribed 

position on the die 10b. 
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Sucking air paths 32 are arranged in area covered 
with the release film 30. and they enclose edges of the 
cavities. When air is sucked through the sucking air 
paths 32. the release film 30 is sucked to fix on the 
clamping faces. Sucking force to fix the release film 30 5 
is made greater when diameter of opening sections of 
the sucking air paths 32 is greater. The release film 30 
is softened by the heat of the molding dies. Thus, the 
release film 30 is caught by sharp edges of the sucking 
air paths 32 when the release film 30 is sucked by the w 
paths 32, so that the release film 30 is not drawn toward 
the cavities even if the release film 30 is sucked in the 
cavities. 

As shown in Fig. 1, the sucking air paths 32 are 
communicated with air paths 34, which are formed in is 
the plates 24a and 24b. The air paths 34 are communi- 
cated with an external air sucking mechanism A. The 
release film 30 is sucked to fix by air suction of the air 
sucking mechanism A. 

The release film 30 is fixed along inner faces of the 20 
molding sections, e.g.. the cavities, by the air suction. 
This sucking fixation Is executed by sucking air through 
edges of the bottoms of the cavities. There are small 
gaps between the cavity pieces 22a and 22a and the 
through-holes of the dies in which the pieces 22a and 25 
22b have been inserted. The gaps are cavity air paths 
36 for drawing the release film 30 by the air suction. As 
shown in Fig. 1. the cavity air paths 36 communicated 
with air paths 38. which are formed in the plates 24a 
and 24b. The air paths 38 are communicated with an 30 
external air sucking mechanism B. Note that, width of 
one ends of the cavity air paths 36, which are opened 
along the edges of the bottoms of the cavities, are made 
narrower so as to suck the release film 30 effectively. 

As shown in Fig. 2, the one ends of the cavity air 35 
paths 38 are opened to enclose the bottom of the cavi- 
ties. The width of the one ends of the cavity air paths 38 
is designed that the release film 30 is not drawn into the 
paths 38 when the release film 30 is drawn by the air 
suction, and that the release film 30 is not pushed into 40 
the paths 38 by resin pressure when the resin melt is 
filled into the cavities. 

After the release film 30 is fixed on the clamping 
faces of the molding dies by the suction through the 
sucking air paths 32, the release film 30 is drawn 45 
through the cavity air paths 36. Then, the release film 
30. which has been clamped by the clamping faces, is 
tightly fitted on the inner faces of the cavities. The 
release film 30 is made from a material, which is capa- 
ble of extending by the air suction through the cavity air so 
paths 36 and deforming along the inner shape of the 
cavities to fit on the inner faces thereof. 

A fixing mechanism for fixing the release film 30 on 
the dies comprises the sucking air paths 32, the cavity 
air paths 36, and the external air sucking mechanisms A ss 
and B. 

Air vents 59 are shown in Fig. 2. The air vents 59 
are connected with corners of the cavities via sub-air 
vents 59a. The air vents 59 are extended until end faces 
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of the molding die. Since the lead frames 20 are 
clamped together with the release film 30. they do not 
directly contact the molding dies. But air ventilation can 
be executed via the sub-air vents 59a and the air vents 
59 in spite of existing the release film 30. The air vents 
59 are provided between adjacent cavities, and they act 
as means for accommodating the lead frames 20. so 
that the lead frames 20 can be securely clamped in the 
vicinity of the cavities. 

In the present embodiment, since the inner faces of 
the cavities are covered with the release film 30, the 
resin does not directly contact faces of the molding sec- 
tions. Further, wrapped resin 42 is supplied into the pot 
12 so as to prevent the resin from directly contacting 
inner faces of resin paths, which connect the cull piece 
26. the pot 12 and the cavities 21. 

Fig. 3 shows a state of setting the wrapped resin 42 
in the pot 12. The resin 40 is tightly wrapped between a 
lower wrapping film 44, which has a pocket section 44a 
in which the resin 40 is accommodated, and an upper 
wrapping film 46. The lower wrapping film 44 and the 
upper wrapping film 46 are mutually adhered. Epoxy 
resin and phenolic resin, for example, can be used as 
the thermosetting resin 40. The wrapped resin 42 is 
preferably formed by extruding a resin material so as to 
prevent air mixture. 

Planar arrangement of the pot 12 and the wrapped 
resin 42 is shown in Fig. 2. In the present ennbodiment, 
the narrow rectangular pot 12 is arranged between the 
lead frames 20, which are located in parallel. Resin 
paths and gates 10c are extended from the pot 12 to 
each molding sections. The resin 40 in the wrapped 
resin 42 is formed into a thin stick shape to correspond 
to an inner shape of the pot 12. Heat exchanging effi- 
ciency of the stick resin 40 is greater than that of con- 
ventional resin formed into a columnar shape. The resin 
which has a sectional shape of an oblong shape has 
greater heat efficiency than the resin which has a sec- 
tional shape of a regular square shape. An end section 
of a plunger in the pot 1 2 is formed thin to correspond to 
the inner shape of the pot 1 2. 

The wrapped resin 42, which is generally used, is 
shown in Fig. 4. Overlapped sections of the lower film 
44 and the upper film 46 are tightly heat-sealed. The 
sealed sections are peeled off from the pot 12 by resin 
pressure for sending. 

The lower film 44 and the upper film 46 have 
extended sections 48, which are extended from side 
edges of the films 44 and 46, so as not to stick the resin 
in the resin paths. To prevent the resin from sticking on 
the dies, the extended sections 48 are extended to over- 
lap the release film 30, which is sucked to fix to the dies 
10a and 10b. 

When the extended sections 48 is extended to coin- 
cide with an end of the gates 10c, the lead frames 20 
can be molded without sticking the resin on the lead 
frames 20. In the case of sticking no resin on the lead 
frames 20, a step of breaking gates is not required, so 
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that deformation of the molded lead frames can be pre- 
vented. 

To precisely coincide the extended sections 48 with 
the ends of the gates 10c, pilot pins 50a and 50b are 
inserted through pilot holes, which have been bored in s 
the wrapping films. The pilot pin 50a is located near one 
end of the wrapped resin 42; the pilot pins 50b are 
located at base sections of the extended section 48. 

The wrapped resin 42 may be set with a jig for set- 
ting into the pot 1 2 instead of the pilot pins 50a and 50b. io 
As shown in Fig. 5. the wrapped resin 42 is sucked by a 
sucking pad 52 of the setting jig. The wrapped resin 42 
is precisely positioned by a positioning pin 53. There is 
bored a positioning hole 50c Into which the positioning 
pin 53 is inserted in the molding die. With this structure, 75 
the extended sections 48 can be coincided with the 
gates 1 0c when the wrapped resin 42 is set in the pot 1 2 
with the setting jig. In the case of boring the pilot hole 
50c in the molding die. setting and positioning the lead 
frames 20 are easier than the case of providing the pilot 20 
pins 50a and 50b. 

To prevent the edges of the wrapping film from turn- 
ing over and to securely hold the same when the 
wrapped resin 42 is set into the pot 12. there is bored 
sucking holes 54 in the lower die 10b. As shown in Fig. 25 
2. the sucking holes 54 Is bored along the edges of the 
wrapping film with prescribed intervals. The sucking 
holes 54 is opened in bottom faces of female cone sec- 
tions 54a respectively (see Fig. 6). The female cone 
sections 54a make sucking area to securely suck the so 
films. The female cone sections 54a are arranged paral- 
lel to the edges of the wrapping films. The sucking holes 
54 are also communicated with the air paths In the plate 
24b and the eternal air sucking mechanism. 

Note that, another method in which the resin is 35 
slightly stuck on the lead frames 20 and the wrapped 
resin 42 is not so severely positioned may be actually 
employed. In Fig. 7. the resin is stuck on a part 20b of 
the lead frame 20. Length of sticking the resin is 
designed that the resin solidified on the lead frame 20 is 40 
not easily peeled off from the lead frame 20 while a han- 
dling step after molding. 

As shown in Fig. 3, the resin melt is filled in the cav- 
ity 21 via a gap between the lower wrapping film 44 and 
the upper wrapping film 46. In the present embodiment. 45 
the gates 10c are provided in the lower die 10b, so the 
wrapping films 44 and 46 are provided between the lead 
frames 20 and the release film 30. which has been fixed 
on the lower die 10b. 

In the right side of Fig. 3, the resin is filled in the so 
cavity 21 via the gate 10c. The resin, which is pressu- 
rized and sent from the pot 12, enlarges the gap 
between the lower film 44 and the upper film 46 In the 
gate 10c. then flows Into the cavity 21. The resin sent 
from the pot 12 is prevented to contact the cull piece 26 ss 
by the upper wrapping film 46. 

The resin 40 is pushed out from the pot 12 by the 
plunger 13 together with the wrapping film, which has 
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tightly wrapped the resin 40. so that no resin Is stuck on 
an Inner face of the pot 12 and the plunger 13. 

In the case of setting the wrapped resin 42 into the 
pot 12, no resin leak occurs therein, so that the plunger 
1 3 need not to be precisely fitted in the pot 1 2. Thus, the 
pot 1 2 may be formed by boring a mere rectangular hole 
or circular hole in a die material. Further, since no bush- 
ing Is required in the pot 12. the resin paths can be 
arranged close to the pot 12. so that the die can be 
small in size. If the pot 12 and the plunger 13 are made 
of materials having high heat conductivity, e.g., copper, 
aluminum, heat exchange between the resin and them 
can be accelerated, so that the resin 40 can be melt In 
a short time. 

The wrapped resin 42 has the extended sections 
48, which are extended from the films 44 and 46 to coin- 
cide with the gates 10c. Enlarged view of the extended 
section 48 is shown in Fig. 8. The extended section 48 
is coincided with a connecting section of the cavity 21 
and the gate 10c. 

On the other hand, the wrapping films 44 and 48 
shown In Fig. 9 have no extended sections. Side edges 
of the films 44 and 46 are linearly formed and located In 
the vicinity of the cavity 21. The gate 10c passes the 
side edge of the film 44 and reaches the cavity 21 . The 
lead frame 20 has a vacant gate window 20a, to which 
the gate 10c corresponds; the molding die has a dam 
block 20c whose shape is corresponded to the gate win- 
dow 20c and whose thickness is equal to that of the lead 
frame 20. Since the release film 30 covers over the dam 
block 20c and the cavity 21 white molding, the resin is 
filled into the cavity 21 without contacting the lead frame 
20 even if the wrapping films 44 and 46 do not reach the 
connected section of the gate 10c and the cavity 21. 
The resin flows in the resin path, which is covered with 
the release film 30. 

As described above, the resin can be prevented to 
stick on the lead frame 20 without the extended sections 
48. In the case of employing the extended sections 48. 
the wrapped resin 42 for exclusive use must be pre- 
pared; in the case of employing no extended sections 
48, the wrapped resin 42 for wide use can be used. 

In the case of the lead frame 20 having the gate 
window 20a (see Fig. 9), the resin can be filled via the 
gates 10c. which are formed In the upper die 10a and 
the lower die 10b, as shown in Fig. 10. By providing the 
gates 10c in the dies 10a and 10b to correspond to the 
gate window 20a, the resin flow is branched by the gate 
window 20a. so that the resin is filled Into the cavity from 
the upper gate 10c and the lower gate 10c. 

As described above, in the present embodiment, 
the molding sections of the molding dies are covered 
with the release film 30, and the wrapped resin 42 is 
supplied. Thus, no resin directly contacts the molding 
dies while molding. The release film 30 will be newly 
drawn In the longitudinal direction for each molding 
work, so that new release film 30 can be set on the dies 
for each cycle. 
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In the present embodiment, the molding sections 
have the cavity pieces 22a and 22b so as to form the 
cavity air paths 36 for fixing the release film 30 along the 
inner shapes of the molding sections. By selecting the 
shapes and the sizes of the cavity pieces 22a and 22b. 5 
the shapes and the sizes of the cavity air paths 36 can 
be optionally formed. 

Plan views and sectional views of the cavities hav- 
ing the cavity pieces 22 of other examples are shown in 
Figs. 11A - 15B. 10 

In Figs. 1 1 A and 1 1 B, the shape of the opening sec- 
tion of the cavity air path 36 is the same as the above 
described one. The cavity air path 36 is opened along 
connected sections of the inner bottom face of the cavity 
and inner side faces thereof. The cavity air path 36 is 
encloses the inner bottom face of the cavity. 

In Figs. 12A and 12B. the cavity air paths 36 is 
opened only in the inner bottom face of the cavity; no 
cavity air paths 36 is opened in any Inner side faces 
thereof. The cavity air path 36 is partially opened at four 20 
positions In the bottom face. In this case, cut sections 
are formed on outer side faces of the cavity piece 22. 

In Figs. 13A and 13B. the cavity air paths 36 Is 
opened in the inner side faces of the cavity. In this case, 
outer side faces of the cavity piece 22 are formed flat; ss 
the cut sections are partially formed on inner side faces 
of the through-hole of the molding die. 

In Figs. 14A and 14B, the cavity air paths 36 is 
opened both in the inner bottom face and the inner side 
faces of the cavity. In this case, the cut sections are par- 30 
tially formed both on the outer side faces of the cavity 
piece 22 and on the inner side faces of the through-hole 
of the molding die. 

In Figs. 15A and 15B, the cavity air paths 36 is diag- 
onally opened like slits from corners of the Inner bottom 35 
face of the cavity, which are not connected with the gate 
10c. Further, the cavity air path 36 is opened like a cir- 
cular hole at position 36a, which is slightly separated 
away from a corner of the inner bottom face of the cavity 
to which the gate 10c is connected toward the center of 40 
the bottom face. 

As shown In Figs. 12 A, 12B, 13A, 13B, 15A and 
158, the opening sections of the cavity air paths 36 are 
arranged to separate away from the corner of each 
inner bottom face of the cavity to which the gate 10c is 45 
connected. Considering the resin flow in the cavities, 
the opening sections of the cavity air paths 36 are 
arranged as described above so as to properly fill the 
resin in the cavities. 

In Figs. 16A and 16B, the cavity air path 36 is also so 
provided to separate away from the gate 10c. Note that. 
Fig. 16B is a sectional view taken along the line C-C. 
When the release film 30 is sucked by the air path 36, 
the release film 30 is slightly raised tike a shallow slope 
in the vicinity of an inner end of the gate 10c. The con- ss 
ventlonal molding machines have a problem of air mix- 
ture at a position Immediately below the inner end of the 
gate 10c. But. by forming the shallow slope of the 
release film 30, a steep slope, which causes the air mix- 
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ture, is removed at the position immediately below the 
inner end of the gate 10c, so that the air mixture can be 
prevent while molding. By preventing the air mixture, 
high quality molded products, which have no voids in 
the molded sections, can be produced. 

In Figs. 1 7A and 1 7B, another example of the cavity 
air path 36 whose opening sections are also separated 
away from the gate 10c is shown. The opening sections 
of the cavity air path 36 are opened in the center area of 
the bottom face thereof. The release film 30 is not 
sucked in the vicinity of the edges of the bottom face. By 
sucking the release film 30 only in the center area of the 
cavity, the release film 30 are raised in the vicinity of the 
edges of the cavity, so that the resin melt is able to 
smoothly flow in the center area thereof, and air mixture 
in the center area can be prevented. Note that, air vents 
55 are formed in the die. 

In the case of providing the opening sections of the 
air path 36 In the center area of the cavity, a state of fill- 
ing the resin Is shown in Fig. ISA; In the conventional ^ 
molding machine, a state of filling the resin is shown in 
Fig. 18B. When the lead frames are molded, a semicon- 
ductor chip is located at the center of the cavity, so the 
resin flow in the center area thereof Is restricted by the 
chip In the conventional molding machine. At the begin- 
ning the resin flows in the vicinity of the chip, so that air 
is shut in the center area (see Fig. 18B). On the other 
hand, in the example shown in Fig. ISA. firstly the resin 
fills the center area, then the resin fills around the chip. 
Thus, air Is pushed outward, so that high quality mold- 
ing can be executed. 

Other manners of assembling the cavity pieces 22 
In the base sections of the molding dies are shown in 
Figs, 19A, 19B and 20. In Fig. 19A, area of an upper 
end face of the cavity piece 22 is broader than area of a 
cavity hole 11a. The cavity piece 22 is inserted in* the 
through-hole 11b for assembling the cavity piece 22. 
There is formed a gap for sucking air from the bottom of 
the cavity between the cavity piece 22 and the through- 
hole lib. The cavity hole 1 la and the through-hole lib 
are bored In the base section of the molding die 10b. 

In Fig. 19B, the cavity hole 11a and the through- 
hole 1 lb are integrated to form into one hole. The block 
shaped cavity piece 22 is inserted in the through-hole 
1 lb. As well as the example of Fig. 19A, no draft angle 
is formed in the side faces of the cavity, so that it is eas- 
ier to make the molding dies. Of course, the draft angle 
may be formed in the side faces of the cavity. In this 
example, thickness of molded products can be changed 
by changing thickness of the cavity piece 22. 

In Fig. 20, the base section of the molding die has 
two parts: a first part for forming the cavity; and a sec- 
ond part for inserting the cavity piece 22. The base sec- 
tion 1 0d or the first part has the depth equal to the depth 
of the cavity. The cavity piece 22 is inserted in the base 
section lOe or the second part. There is bored the cav- 
ity hole 11a for forming the cavity in the base section 
lOd; there is bored the through-hole lib for Inserting 
the cavity piece 22 in the base section lOe. With this 
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structure, the base sections 10d and lOe can be made 
easily. Further, by employing the first part lOd and the 
second part 10e. the cavity can be formed without the 
cavity piece 22. 

In the present embodiment, the cavity and the cav- 
ity air path 36 are formed by assembling the cavity piece 
22 in the base section of the die. But they can be formed 
without the cavity piece 22. This example is shown in 
Figs. 21 A and 21 B. Fig. 21 A Is a plan view in which the 
opening sections of the cavity air path 36 are diagonally 
opened toward the center of the cavity like slits. And a 
plurality of circular opening sections of the cavity air 
path 36 are arranged in the bottom face of the cavity 
along the edges thereof. Fig. 21 B is a sectional view 
taken along the line D-D. In this example too. no open- 
ing section of the cavity air path 36 are provided in the 
vicinity of the corner of the cavity to which the inner end 
of the gate 10c is connected; the opening sections are 
separated away from the corner, so that the resin can 
be properly filled in the cavity as well as the example 
shown in Figs. ISAand 15B. 

Sucking and fixing the release film 30 is shown in 
Fig. 22. The graph P shows action of the air sucking 
mechanism A for sucking air to fix the release film 30 on 
the faces of the dies; the graph Q shows action of the air 
sucking mechanism B for sucking air to fix the release 
film 30 on the inner races of the cavity. Firstly, the 
release film 30 is sucked and fixed on the faces of the 
die by the air sucking mechanism A. slightly after then 
the air sucking mechanism B sucks the release film 30 
to fix in the cavity. After the release film 30 is completely 
fixed on the die. the resin melt is started to fill the cavity. 
A point R indicates completing to fill the resin; a point S 
indicates completing solidification of the resin. The air 
suction is stopped slightly before the point S. 

After the molding, the molding dies are opened, 
then the molded products are ejected from the dies 
together with the release film 30. If the air sucking 
mechanisms A and B blow air, the products can be 
ejected easier. A part T in Fig. 21 indicates the action of 
blowing air. 

By employing the release film 30. the resin molding 
machine of the present embodiment has following 
effects. Since no ejector pins are required, the structure 
of the molding dies can be simpler, and they can be 
made easier. Materials which are not hard can be 
employed for making the molding dies. Since flow resist- 
ance of the resin can be reduced, the resin paths can be 
thinner. Since polishing the resin paths is not required, it 
is easier to make the molding dies. Since the molding 
dies can be made by assembling parts members in the 
base section, changing degree of surface roughness 
and marking can be easily executed by only changing 
the parts members. Heat treatment, precise surface 
treatment and plating can be omitted for making the 
molding dies. Since the resin is not stuck on the molding 
dies, removing flashes and cleaning are not required. 
Further, no chemical agents for easily peeling the resin 
off from the dies are required to mix with the resin. 
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In the above described examples, the release film 
30 is fixed on the molding sections of the molding dies 
by sucking air through the cavity air paths 36. Further, 
the cavities may be made of a porous metal instead of 

5 forming the cavity air paths 36. In this case, air is sucked 
through the porous metal sections to fix the release film 
30. Even if the molding sections are made of the porous 
material, the molding sections are covered with the 
release film 30, so that no problem occurs. 

10 The release film 30 is capable of easily peeling off 
from the molding dies and the molded products. If the 
release film 30 is made of porous film having fine holes 
with diameter of about 20 ^m or film in which fine holes 
with diameter of about 20 ^m are bored by laser, etc.. 

75 the molding method has following effects. By using the 
porous release film, air in the cavities and gas gener- 
ated from the resin can be discharged through the fine 
holes without passing the resin. Air ventilation can be 
executed more effectively through the fine holes than 

20 through the air vents, so that high quality molding can 
be executed. 

A state of leaking the resin from the fine holes 30a 
of the release film 30 is shown in Fig. 23. While the 
molding, not oily air and but also the resin melt are dis- 

25 charged via the fine holes 30a. To prevent the leakage, 
a treatment for easily peeling off. e.g., applying fluoric 
resin, may be treated on the faces of the molding dies. 
The resin leaked out from the fine holes 30a solidify on 
the both faces of the release film 30. so that the resin 

30 solidified can be peeled from the faces of the dies, 
which have been treated. The resin solidified is dis- 
charged from the dies together with the release film 30. 
so that the dies can be maintained clean. The fluoric 
resin layer 56 is shown in Fig. 23. Note that, the surface 

35 treatment of the molding dies, e.g., forming the fluoric 
resin layer 56. may be treated in the case of using the 
release film 30 having no fine holes so as to deal with 
the resin leakage. 

In the present embodiment, by using the release 

40 film 30. the materials having high heat conductivity, e.g., 
copper, aluminum, can be used for the molding dies, so 
that the heat exchange between the resin and the dies 
can be accelerated. Thus, resin can be solidified in a 
shorter time, and the molding cycle time can be short- 

45 ened. Examples of the high heat conductivity materials 
and their heat conductivity are as follows: Ni-Cr alloy (k) 
= 37W • m • K (ISO** C); 18-8 stainless steel (k) = 
18W • m • K (180** C); cartx)n steel (k) = 47W • m 
• K (180** C); Fe (k) = 65W • m • K*^ (ISO** C); 

so Cu (k) = 385W • m • K (180^ C). etc.. 

The molding dies have the heaters 23 and they can 
be made of many kinds of materials, so that it is easier 
for the molding machine of the present embodiment to 
precisely control the temperature of the dies than the 

55 conventional machines. Further, solidification time of 
the resin, filling-ability of the resin into the cavities, and 
solidification process of the resin therein can be 
improved. 
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Namely, for example, in the case that the solidifica- 
tion process in the upper die 10a and the lower die 10b 
are different, the filling-ability of the resin into the cavi- 
ties can be improved. In Fig. 24. since a semiconductor 
chip is set in the cavity 1 4 of the lower die 1 0b, the resin 5 
solidification time in the lower die 10b is designed 
longer than that In the upper die 10a so as to easily fill 
the resin in the lower die 1 0b. Thus, the temperature of 
the lower die 1 0b is lower than that of the upper die 1 0a. 
The heat conductivity of members 66 are different each 10 
other. 

The above described heat control is effective in the 
cases of: molding thin products wherein the filling-ability 
of the resin Into the cavities is an important factor; prod- 
ucts whose thickness is partly different: products having is 
heat sinks. Not only by controlling the temperature of 
the heaters 23 but also by employing different materials, 
whose heat conductivity are mutually different, for the 
upper die 10a and the lower die 10b. the temperature of 
the upper die 1 0a and the lower die 1 0b can be different. 20 

When the gates of the molding dies are made of a 
material whose heat conductivity is lower than that of 
the cavities, the filling-ability of the resin into the cavities 
can be Improved. By braking the solidification of the 
resin in the gates, the resin can be filled into the cavities 25 
easier. If the gates are heat-insulated from the other 
parts of the molding dies, the temperature of the gates 
can be lower than that of the other parts, so that the fill- 
ing-ability of the resin into the cavities can be improved. 
Further, if the resin paths for introducing the resin into 30 
the cavities are made of materials whose heat conduc- 
tivity is different from other parts of the dies, flowabllity 
of the resin In the resin paths is also improved. 

In the case of employing the materials having high 
heat conductivity for center parts of the cavities, the 35 
resin solidrfication In the center area of the cavities can 
be accelerated, so that curvature of molded parts of 
products while and after solidification can be prevented. 
The materials having different heat conductivity may be 
arranged other portions of the cavities. And a plurality of 40 
the materials may be arranged in one cavity. Further- 
more, the temperature of the molding die can be par- 
tially different by controlling the heaters. 

In the present embodiment, the gates 10c are pro- 
vided in the lower die 1 0b. They may be provided in the 45 
upper die 10a as shown In Fig. 25. By providing the 
gates 10c in the upper die 10a. the wrapping film 44 of 
the wrapped resin 42 is mounted on the lead frame 20. 
Other structures are the same as the example shown in 
Fig. 3. so 

[Structure of The Release Film] 

In the above described examples, the release film 
30 is a mere sheet of film without any additional mem- 55 
bers. Another release film for the molding machines is 
shown in Fig. 26. The release film 30 has a transferring 
layer 60 on the film surface. The transferring layer 60 
can be transferred and fixed onto a surface of the solid- 
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ifled resin. An aluminum heat sink, thin metal film, etc. 
can be employed as the transferring layer members. 
The transferring layer 60 may be formed so as to trans- 
fer letters, patterns, etc. onto the surface of the molded 
products. The transferring layer 60 has been previously 
adhered on a film material of the release film 30 with an 
adhesive. The adhesive is capable of resisting the mold- 
ing temperature of the molding dies, and the adhesive 
force must be greater than flow-force of the resin filled 
into the cavities so as not to deform the transferring 
layer 60 and not to move the position of the layer 60. 

A state of sucking the release film 30 to fix on the 
molding dies and clamping the lead frame 20 is shown 
in Fig. 27. The transferring layers 60 are adhered on a 
cavity side of each release film 30 with the adhesive 
60a. In Fig.27, the both release films 30 have the trans- 
ferring layers 60. In the upper release film 30, the trans- 
ferring layer 60 is provided to correspond to 
semiconductor chips 70; in the lower release film 30, the 
transferring layer 60 is provided to cover over the bottom 
faces of the cavities. The transferring layers 60 are 
transfen-ed and fixed onto the molded packages with 
adhesive force of the thermosetting resin solidifying. 

By providing the transferring layer 60 on the release 
film 30, the heat sInK the metal film, the patterns, etc. 
can be simultaneously provided to the molded package 
while the molding. In the conventional molding machine, 
the heat sink, for example. Is molded together with a 
semiconductor chip, to expose from the resin package. 
By this conventional method, the resin invades into a 
thin space between the heat sink and the face of the 
molding die. so that thin flash is formed therein; by 
transferring the heat sink as the transferring layer 60, 
forming the thin flash can be prevented. 

Optional patterns can be employed as the transfer- 
ring layer 60. The patters in the transferring layer 60 
must be form^ considering positions of the members ^ 
to be molded, so that the transferring layer 60 must be 
precisely positioned on the molding dies. To precisely 
position the transferring layers 60, feeding holes 30b 
may be bored In the side edge sections of the release 
film 30 as shown in Fig. 26. Pitch of the feeding holes 
30b is equal to that of the cavities. The feeding holes 
30b are formed In one or both side edge sections of the 
release film 30. 

When the heat sink is fixed by the transferring 
method with the release film having the fine holes, form- 
ing voids in the vicinity of the heat sink can be effectively 
prevented because air is discharged via the fine holes 
even if air is concentrated in the vicinity of the heat sink. 

A condition on the surface of the molding dies can 
be copied on the surface of the molded products. For 
example, in the case of forming the surface of the prod- 
ucts Into a rough surface, the surface of the molding die 
Is formed into a rough surface; in the case of forming the 
surface of the products into a smooth surface, the sur- 
face of the molding die Is formed into a smooth surface. 
Further, in the case of forming a mark on the surface of 
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the products, the mark is formed on the surface of the 
molding die. 

In Fig. 28, a BGA substrate 60 is employed as the 
transferring layer. The release film 30 on which the BGA 
substrate 60 has been adhered is clamped by the upper 5 
die 10a and the lower die 10b to mold. With this struc- 
ture, a semiconductor device in which one side of the 
BGA substrate 60 Is molded together with a semicon- 
ductor chip can be manufactured. The BGA substrate 
60 may be left from the release film 30 while molding; io 
the BGA substrate 60 may be discharged together with 
the release film 30 and left from the release film 30 in 
the next manufacturing step. This method has an 
advantage of conveying the BGA substrates 60 together 
with the release film 30. is 

[Adjusting A Gap between The Clamping Faces] 

Stopper blocks 80 are shown in Fig. 1 . The stopper 
blocks 80 are capable of adjusting a gap between the so 
clamping faces of the molding dies 10a and 10b when 
the dies 10a and 10b are in a state of clamping. The 
stopper blocks 80 are fixed on the upper die 10a or the 
lower die 10b. They are capable of contacting the 
clamping face of the opposite die to adjust the gap 25 
between the clamping faces of the dies 10a and 10b. 
The stopper blocks 80 are exchangable. so that said 
gap can be adjusted. 

Since the release film 30 has enough softness, the 
stopper blocks 80 do not damage the release film 30 so 
despite the molding sections and the clamping faces of 
the molding dies are covered with the release film 30 
when they clamp the lead frames 20. And degree of 
compressing the release film 30 in the state of clamping 
the lead frames 20 can be adjusted, so that proper as 
molding can be executed. 

By adjusting clamping force of the dies by the stop- 
per blocks 80, disuse projections, etc. of the lead frame 
20. which are formed in the process of making the lead 
frame 20. can be absorbed. If the thickness of the 4o 
release film 30 can be compressed about 25 %. the dis- 
use sections of the lead frame 20 can be absorbed in 
the film 30. so that the lead frame 20 can be molded 
without forming thin flashes. The clamping force of the 
molding dies can be reduced to 1/5 - 1/4 of the conven- 4S 
tional ones. 

By using the release film 30, distribution of the 
thickness of the members to be molded, e.g., lead 
frames, can be absorbed, so that they can be molded 
properly. so 

By adjusting the gap between the dies 1 0a and 1 0b, 
dam-barless lead frames can be molded. Since the 
release film 30 can be compressed to about 20 % of the 
initial thickness, the compressed sections act as dam- 
bars. A state of molding the dam-barless lead frame 20 ss 
is shown in Fig. 29. Outer leads are shown with a sym- 
bol 20a. 

By using the compressible release film 30, the gap 
between the dies 1 0a and 1 0b can be easily adjusted by 
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a die-clamping mechanism, which is driven by a servo 
motor, etc., without the stopper blocks 80. For example, 
firstly clarrping movement of the die is once stopped 
about 0.02 mm before a regular clamping position: first 
compression, then the resin is filled into the cavities. 
The die is moved again until reaching the regular clamp- 
ing position while the resin is solidifying: second com- 
pression. With this method, shrinkage of the resin while 
solidifying can be covered by the second compression, 
so that deformation of the molded portion, e.g., curva- 
ture, can be prevented. 

[The Structures of The Pot And The Plunger] 

As shown in Fig. 1, the sectional shape of the 
plunger 13 is made thinner toward a front end. By form- 
ing the plunger 13 into said shape, piling the wrapping 
film 44 like bellows can be prevented even if the plunger 
13 lifts up the resin, so that the resin paths cannot be 
closed by the film 44. 

The structure of the pot and the plunger shown in 
Figs. 30 and 31 is effective to prevent the resin paths 
from closing. 

An upper part of the pot 12 is formed like a funnel 
with inclined faces 12a. There is provided an air trap 90 
in the cull section of the upper die 10a. which faces the 
pot 12. The plunger 13 has a tapered section 13a made 
thinner toward an upper end. 

The air trap 90 is capable of trapping air, which is 
generated front the resin melt in the pot 12. The air trap 
90 is faced the pot 12 and formed into a groove. 

The wrapped resin 42 is supplied into the pot 12. A 
gap between the outer faces of the plunger 13 and the 
inner faces of the pot 12 is designed to prevent the 
wrapping film 44 from invading thereinto. 

In Fig. 30, the left side of the center line shows a 
state of before filling the resin into the cavities; the right 
side of the center line shows a state of beginning to lift 
the plunger 13 to fill the resin. 

Air in the resin melt climbs upward by buoyant 
force, then trapped in the air trap 90, so that forming air 
voids in the cavities can be prevented. Resin pressure 
applied by the plunger 1 3. so that the wrapping films 44 
and 46 are extended along the inner faces of the gates 
10c and the inclined faces 12a of the pot 12, and the 
resin is filled into the cavities. 

In Fig. 31. the left side of the center line shows a 
state of slightly before completely filling the resin into 
the cavities; the right side of the center line shows a 
state of completely filling the resin therein. With the lift- 
ing of the plunger 13, the wrapping film 44 is gradually 
loosened, and the loosened section of the film 44 piles 
on the outer faces of the plunger 13. By forming the 
tapered section 13a of the plunger 13 and the inclined 
faces 12a of the pot 12, an accommodating space for 
accommodating the loosened section of the wrapping 
film 44 is formed, so that closing the resin paths by the 
loosened section of the film 44 can be prevented. 
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Since the wrapping film 44 does not close the resin 
paths, the plunger 13 is capable of completely filling the 
cavities with prescribed pressure. 

The resin solidified in the pot 12 can be easily 
removed by merely pushing the resin upward by the s 
plunger 13 because the wrapping film 44 is not caught 
In the pot 12 and the inclined faces 12a of the pot 12 
releases the solidified resin in the pot 12. 

In the case that the upper part of the plunger 13 is 
formed thinner toward the upper end, lifting the wrap- io 
ping film 44 upward can be prevented but pressurizing 
the resin cannot be effectively executed. On the other 
hand, in the case that the upper end face of the plunger 
13 is formed flat, pressurizing the resin can be effec- 
tively executed but lifting the wrapping film 44 upward is 
cannot be prevented. Considering the both conditions, 
proper angle of the tapered faces 13a of the plunger 13 
with respect to the vertical line is about 45** . Further 
considering the film piling space and the hardness of 
the film, proper angle thereof may be 30'' - 60** . If angle 20 
of the inclined faces 1 2a of the pot 1 2 with respect to the 
vertical line is greater, amount of the resin supplied into 
must be larger, so the proper angle will be small: 1 - 
15^ . 

In examples shown in Figs. 32 and 33, the pots 12 2s 
has no inclined faces 12a. In Fig, 32. the left side of the 
center line shows a state of before beginning to fill the 
resin; the right side of the center line shows a state of 
after beginning to fill the resin. In Fig. 33, the left side of 
the center line shows a state of slightly before complet- 30 
ing to fill the resin; the right side of the center line shows 
a state of completing to fill the resin. 

By forming the tapered section 13a of the plunger 
13. the invasion of the wrapping film 44 into the pot 12 
can be prevented while sending the resin by the plunger 35 
13. But, without the inclined faces 12a, the wrapping 
film 44 is apt to tightly pile on the outer side of the 
plunger 13. so that it will be difficult to discharge the 
solidified resin from the pot 12. 

Note that, In the case of using the flat-end plunger 40 
13 with no tapered section 13a and forming the inclined 
faces 12a in the pot 12, lifting the wrapping film 44 
upward can be properly prevented. 

Another structure of the pot and the plunger is 
shown in Fig. 34. In this example, the tapered faces 13a 45 
are formed on both sides of the plunger 13. There are 
formed step sections 13b in base sections of the 
tapered faces 1 3a. The upper end face of the plunger 13 
is formed into a flat face. There are formed the inclined 
faces 12a like a funnel in the pot 12. And there are so 
formed step sections 12b in base sections of the 
inclined faces 12a. Length DA between the edge of the 
upper end of the plunger 13 and the base section of the 
tapered section 13a is designed about twice the size of 
thickness of the wrapping film 44; the gap between the ss 
outer faces of the plunger 13 and the inner faces of the 
pot 12 is 1/2 of the thickness of the wrapping film 44. By 
forming the step section 13b, the space for accommo- 
dating the loosened sections of the wrapping film 44 can 
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be formed, and invading the wrapping film 44 into a por- 
tion below the step section 13b can be prevented. This 
structure is effective for the case of using the thinner 
wrapping film 44 whose thickness is 50 \Lm or less. 

(Second Embodiment) 

A one-side resin molding machine with the release 
film will be explained as Second Embodiment. 

In Fig. 35, substrates 5 are held by the upper die 
10a; the cavities 1 1 are formed in the lower die 1 0b. The 
left side of the center line shows a state of clamping the 
substrate 5; the right side of the center line shows a 
state of filling the resin in the cavity 1 1 . 

The release film 40 covers over the cavities 1 1 of 
the lower die 10b. The cavity pieces 22 are attached in 
the lower die 10b. The release film 30 is sucked to fix on 
the lower die 10b by the manner as will as the First 
Embodiment so its explanation is omitted. 

The substrates 5 are held in the upper die 10a by 
means for sucking the substrates 5. As shown in Fig. 
36, air sucking holes 124a and 124b are formed in the 
upper die 1 0a. and they are communicated with an air 
path 125 in the plate 24a. The air path 125 is connected 
to an external air sucking mechanism. Pocket sections 
1 26 are formed in the parting face of the upper die 1 0a, 
and their depth is equal to the thickness of the substrate 
5. The air sucking holes 124a and 124b are opened in 
bottom faces of the pocket sections 126. Pilot pins-128 
are capable of positioning the substrates 5 in the pocket 
sections 126. Note that, in Fig. 36, the left side of the 
center line shows a state of not holding the substrate 5; 
the right side of the center line shows a state of holding 
the substrate 5. 

Planar arrangement of the air sucking holes 124a 
and 124b, the pilot pins 128, etc. is shown in Fig. 37. in 
Fig. 37, the left side of the center line shows a state of 
not hold ing the substrate 5; the right side of the center 
line shows a state of holding the substrate 5. A plurality 
of the air sucking holes 124a are opened in the bottom 
faces of the pocket sections 126; each air sucking hole 
124b is opened like a rectangular slit along the edge of 
the bottom face of each pocket section 126. Two pilot 
pins 128 are provided to each couple of diagonal cor- 
ners of the pocket section 126 so as to contact side 
faces of two corners of the substrate 5 to position. 

The pilot pins 128 are capable of projecting from 
and retracting into the upper die 10a by an air driving 
mechanism. Air paths 129a and 129b are connected to 
an external air mechanism to drive the pilot pins 128. 
The pilot pins 128 are driven by charging and discharg- 
ing compressed air via the air paths 129a and 129b. 

When the substrates 5 are held in the pocket sec- 
tions 126, the pilot pins 128 ore projected from the part- 
ing face of the upper die 10b so as to contact the side 
faces of the substrate 5 to position. 

The step of setting the substrate 5 in the upper die 
10a to the step of setting the release film 30 on the 
lower die 10b are shown in Figs. 38 - 40. In the present 
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embodiment, the substrate 5, which has formed Into a 
piece of board, is set in a conveying jig 130, and the 
substrate 5 is sent into the molding machine by the jig 
130, then the substrate 5 is set in the molding machine. 

An opening state of the molding dies 10a and lObis s 
shown in Fig, 38. The jig 130 holding the substrate 5 is 
sent to a position under the parting face of the upper die 
10a. And the belt like release film 30 Is fed on the lower 
die 10b. The jig 130 has a setting section in which the 
substrate 5 is correctly set. an air path for blowing the io 
substrate 5 upward by air pressure, and a pilot hole 
130c into which the pilot pin 128, which has been pro- 
jected, is capable of inserting. 

Next, the jig 1 30 is lifted to move close to the upper 
die 10a as shown in Fig. 39. Then the pilot pin 128 is is 
projected from the parting face of the upper die 10a and 
contacts the side face of the substrate 5 to position the 
same with respect to the upper die 1 0a. 

On the other hand, the release film 30 is sucked by 
the sucking air path 32, which Is formed under the 20 
clamping face of the lower die 10b. By this sucking, the 
side edge of the release film 30 is fixed on the lower die 
10b. 

Successively, the substrate 5 is held and positioned 
in the pocket section 1 26 of the upper die 1 0a by suck- 2s 
ing air through the air sucking holes 124a and 124b. 
Note that, by blowing the compressed air from the air 
path 130b of the jig 130, the substrate 5 can be easily 
held by the upper die 10a. Fig. 40 shows a state of mov- 
ing the jig 130 outside of the dies after the substrate 5 is 30 
held by the upper die 1 0a. 

On the other hand, the release film 30 is sucked 
and fixed in the cavity along the inner faces of the cavity 
by sucking air through cavity air paths 36. 

After the substrate 5 and the release film 30 are 35 
held in the upper die 10a and the lower die 10b, the 
resin is supplied into the pot 12. Then the dies are 
closed, and the resin is filled into the cavity. 

The action of the pilot pin 128 while closing the dies 
will be explained with reference to Figs. 41 and 42. In 40 
Fig. 41. a pilot hole 132 into which the pilot pin 128 
inserts is bored in the lower die 10b. When the molding 
dies 10a and 10b are closed in a state of projecting the 
pilot pin 128 from the clamping face of the upper die 
10a, the pilot pin 128 breaks the release film 30 and 45 
goes into the tower die 1 0b. 

In Fig. 42, there is no pilot hole 132 in the lower die 
10b. A lower end of the pilot pin 128 contacts the 
release film 30 on the clamping face of the lower die 
10b. When the molding dies 10a and 10b are closed, so 
the pilot pin 128 is retracted into the upper die 10a. 

In the manner shown in Fig. 41 . the substrate 5 can 
be more securely and precisely positioned than the 
manner shown in Fig. 42. 

After clamping the substrate 5. the wrapped resin is ss 
filled in the cavity to mold. The manner for molding with 
the wrapped resin is also the same as that of the First 
Embodiment. 
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With above described manner, one side of the sub- 
strate 5 can be molded with the release film 30. Note 
that. In the present embodiment, the substrate 5 is held 
by the upper die 1 0a, but the substrate 5 may be held by 
the lower die 10b. and the gate may be provided in the 
upper die 1 0a. 

Since the inner faces of the molding sections of the 
molding dies are covered with the release film 30, the 
release film 30 acts as the dam-bar of the lead frame 
when the substrate 5 Is clamped by the dies 10a and 
10b, so that the substrate 5 can be mold without any 
protecting treatment, e.g., solder resist. Namely, the 
release film 30 is compressed by the clamping force of 
the molding dies, which clamp the substrate 5 together 
with the release film 30, so that the compressed release 
film 30 doses gaps between wire patterns, which have 
been formed on the substrate 5. By this dam-bar func- 
tion of the compressed release film 30, leakage of the 
resin from the gaps between the wire patterns can be 
prevented. When the release film 30 is used as the 
dam-bar, the clamping force of the molding dies 10a 
and 10b is defined on the basis of thickness of the wire 
patterns, distance between the wire patterns, elasticity 
of the release film 30, etc.. 

In the present embodiment, the substrate 5 can be 
molded without coating solder resist, the resin can be 
tightly adhered to the substrate 5. Since invading the 
solder resist Into the cavities can be prevented, the 
quality and the reliability of the molded products can be 
raised. By clamping the substrate 5 together with the 
release film 30, the clamping force can be reduced to 
about 1/4 of the conventional manner, so that damaging 
the release film 30 and any trouble based on the dam- 
aging can be reduced. And by molding with the release 
film 30. the molded products can be easily ejected from 
the die together with the release film 30. Further, the 
release film 30 can be easily peeled off from the resin, 
so thin products can be molded properly. 

(Third Embodiment) 

Third Embodiment of the resin molding machine 
with the release film is shown in Fig. 43. It is for molding 
chip-size packages. 

In the present embodiment, the release film 30 Is 
sucked and fixed on the upper die 10a and the lower die 
10b. The semiconductor chip 7 is clamped by the mold- 
ing dies 10a and 10b to mold. The lower doe 10b has a 
concave section 8 in which the chip 7 is set. Size of the 
concave section 8, in which the release film 30 Is 
sucked, is about 0.5 mm larger than the chip 7. The 
clamping face of the upper die 10a is formed flat. The 
chip 7 Is clamped by the dies 1 0a and 1 0g together with 
the release film 30. 

A part to he molded is an exposed part, which Is an 
edge section of wire patterns on the chip 7. When the 
chip-size package Is molded with the resin, the chip 7 is 
damped by the upper die 10a and the lower die 10b. 
simultaneously the chip 7 is pushed for centering in the 
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concave section 8 by a cam mechanism. The resin is 
filled into the concave section 8 in which the chip 7 has 
been correctly positioned via the gate 10c. By clamping 
the chip 7 together with the release film 30, invading the 
resin onto a rear face of the chip 7 and a face to which 5 
terminals, e.g., solder balls, are connected can be pre- 
vented, so that the quality and the reliability of the chip- 
size packages can be raised. 

Claims 10 

1 . A resin molding machine. 

comprising: 

molding dies (10a. 10b) having molding sec- 
tions including cavities (21), said molding dies (10a, is 
10b) being capable of clamping a member (20) to 
be molded; and 

a pot (12) for pressurizing resin melt to mend 
the same to the cavities (21). 

characterised by: 20 

a fixing mechanism for fixing release film 
(30), which is capable of easily peeling off from said 
molding dies (10a, 10b) and resin for molding, on 
inner faces of the molding sections and clamping 
faces, which are peripheral faces of the molding 25 
sections, said fixing mechanism fixing said release 
film (30) by sucking air. 

2. The resin molding machine according to Claim 1 , 

further comprising an air sucking mecha- 30 

nism for sucking air, and 

wherein said fixing mechanism comprises: 
a sticking air path (32) whose one end is 

opened in the clamping end. and whose the other 

end is connected to said air sucking mechanism; 35 

and 

a cavity air path (36) whose one end is 
opened in the molding section, and whose the other 
end is connected to said air sucking mechanism. 

40 

3. The resin molding machine according to Claim 2, 

wherein the cavities (21) are formed by fitting 
cavity pieces (22a, 22b) in attachment holes, which 
are formed in base sections of said molding dies 
(10a, 10b), and 45 

wherein said cavity air path (36) is a gap 
between an inner face of the attachment hole and 
an outer side face of the cavity piece (22a, 22b). 

4. The resin molding machine according to Claim 2, so 

wherein the one end of said cavity air path 
(36) is opened in a peripheral of an inner bottom 
face of the cavity (21). 

5. The resin molding machine according to Claim 3, ss 

wherein the one end of said cavity air path 
(36) is opened at a position separate away from one 
corner of the cavity (21) at which a gate (10c) is 
connected. 
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6. The resin molding machine according to 

wherein said molding sections are made of a 
material whose heat conductivity is different from 
that of base sections of said molding dies (10a, 
10b). and 

wherein said molding sections are fitted in 
the base sections. 

7. The resin molding machine according to Claim 3. 

wherein said cavity pieces (22a, 22b) are ' 
made of a material whose heat conductivity is dif- 
ferent from that of the base sections of said molding 
dies (10a. 10b). 

8. The resin molding machine according to Claim 6, 

wherein heat conductivity of an upper die 
(10a) of said molding dies is different from that of a 
lower die (10b) thereof. 

9. The resin molding machine according to Claim 6. 

further comprising a heater (23) being pro- 
vided in the molding section of one of said molding 
dies (10a. 10b). 

1 0. The resin molding mahine according to Claim 1 , 

further comprising a stopper block (80) 
being provided to one of said molding dies (10a, 
10b), said stopper block (80) defining a separation 
between said molding dies (10a. 10b) when^said 
molding dies (10a, 10b) clam the member (20) to be 
molded. 

11. A resin molding machine. 

comprising: 

molding dies (10a, 10b) having molding sec- 
tions including cavities (21). said molding dies (10a, 
10b) being capable of clamping a member (5) to be 
molded; and 

a pot (12) for pressurizing resin melt to send 
the same to the cavities (20). 

characterised by: 

sucking means for sucking the member (5) 
to be molded to fix, said sucking means being pro- 
vided in one of said molding dies (10a, 10b); and 

a fixing mechanism for fixing release film 
(30), which is capable of easily peeling off from said 
molding dies (10a, 10b) and resin for molding, on 
inner faces of the molding sections and clamping 
faces, which are peripheral faces of the molding 
sections, said fixing mechanism being provided in 
one of said molding dies (10a, 10b) which is the 
opposite die to the die having said sucking means, 
said fixing mechanism fixing said release film (30) 
by sucking air. 

12. The resin molding machine according to Claim 1 1 , 

wherein an inner shape of said pot (1 2) is 
formed into a female-tapered shape in which diam- 
eter is made greater toward front open end. 
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13. The resin molding machine according to Claim 11. 

wherein a plunger (13) In said pot (12) is 
formed into a tapered shape in which diameter is 
made smaller toward a front end. 

5 

14. A method of resin molding. 

comprising the steps of: 

damping a member (20) to be molded by 
molding dies (10a, 10b) having molding sections 
including cavities (21); and io 

pressurizing resin melt by a pot (12) so as to 
send the resin to the cavities (21). 

characterised by the steps of: 

fixing release film (30), which Is capable of 
easily peeling off from said molding dies (1 Oa. 1 0b) is 
and resin for molding, on inner faces of the molding 
sections and clamping faces, which are peripheral 
faces of the molding sections, by a fixing mecha- 
nism for fixing said release film (30) by sucking air; 
and 20 

clamping the member (20) to be molded by 
said molding dies (10a, 10b) together with said 
release film (30). 

1 5. The method of resin molding according to Claim 14, 25 

wherein resin supplied into said pot (12) is 
tightly wrapped with wrapping film (44, 46), and 

wherein an edge of the wrapping film (44, 
46), which is overflowed from said pot (12), Is over- 
lapped with an edge of said release film (30) in a 30 
resin path connecting said pot (12) and the cavity 
(21). 

16. The method of resin molding according to Claim 15, 

wherein the edge of the wrapping film (44, 35 
46). which has been set in said pot (12), is coin- 
cided with a border between the cavity (21) and a 
gate (10c). 

1 7. The method of resin molding according to Claim 1 5, 4o 

wherein the edge of the wrapping film (44. 
46), which has been set In said pot (12), is sepa- 
rated away from a border between the cavity (21) 
and a gate (10c), whereby the resin is capable of 
adhering onto a surface of the member (20) to be 45 
molded. 

1 8. The method of resin molding according to Claim 1 4, 

wherein the member (20) to be molded is a 
dam-barless lead frame. 50 

1 9. The method of resin molding according to Claim 1 5, 

wherein the member to be molded is a lead 
frame (20) having a gate window (20a), which is an 
opening section corresponding to a gate (10c), and 55 

wherein one of said molding dies (10a, 10b) 
has a dam block (20c), which is capable of closing 
the gate window (20a) when said molding dies 
(10a. 10b) clamp the lead frame (20). 
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20. The method of resin molding according to Claim 1 4. 

wherein the member to be molded is a chip- 
size package (7). and 

wherein wire patterns, which have been pro- 
vided in edge sections of said chip-size package 
(7), is molded. 

21. Release film (30) for resin molding, which is fixed 
on inner faces of molding sections of molding dies 
(10a, 10b) and clamping faces thereof, which are 
peripheral faces of the molding sections, by sucking 
air, 

characterized in that, 

a transferring layer (60), which is capable of 
being transferred onto a surface of resin molded, is 
provided on a surface of said release film (30). 
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